The R-B system was evaluated in parallel with conventional bacteriological procedures for the identification of members of the family Enterobacteriaceae by using bacterial strains from a variety of clinical specimens and from stock cultures. The R-B tests found to be reliable were, in decreasing order, the reactions for phenylalanine deaminase, hydrogen sulfide, and indole, the production of gas from glucose, and the decarboxylation of ornithine. The reactions in the R-B system found to be unreliable were motility, the decarboxylation of lysine, and the fermentation of both glucose and lactose. In addition, the reactions of the R-B system were more difficult to read and interpret than those of the conventional system. On the basis of this evaluation, it was concluded that the R-B system is not an acceptable alternative to the conventional methods in the identification of the Enterobacteriaceae.
this report describes the results.
MATERIALS AND METHODS
With the exception of 47 stock cultures obtained from the Enteric Bacteriology Unit, Center for Disease Control, the specimens used for this study represent fresh clinical isolates that were selected at random (Tables 1 and 2 ). Methods for the isolation from clinical specimens of members of the family Entero- bacteriaceae and other gram-negative bacteria have been described previously (3, 12) .
The R-B media were purchased on the open market and used according to the directions of the manufacturer (Diagnostic Research, Inc., Roslyn, N.Y.). Tube 1, which provides the tests for phenylalanine deaminase, production of hydrogen sulfide, fermentation or gas production from glucose, fermentation of lactose, and lysine decarboxylase, was inoculated in the same manner as a triple sugar-iron (TSI) slant. This tube was incubated with the screw cap loosened for 18 to 24 hr at 37 C. Tube 2 provides the tests for the production of indole, motility, and ornithine decarboxylase; it was inoculated by a single-line stab directly after the inoculation of tube 1. The incubation of tube 2 was similar to that of tube 1 except that the screw cap was kept tightened.
The basic set of biochemical tests used routinely in this laboratory for each gram-negative colony consists of the following: TSI, lysine-iron agar (LIA), Christensen's urea agar, Simmons' citrate agar, peptone water, and omithine decarboxylase (Moeller base) in 0.3% agar. Although some strains initially were identified with this basic set, additional biochemical tests, such as those described by Martin (12) and Washington, Yu, and Martin (18) , were routinely incorporated in the identification process. For those strains that needed further study after inoculation in the R-B media, additional biochemical tests were also used. The decarboxylase tests were modified by the addition of 0.3% agar (8) , which avoids the need for the oil overlay. The indole, methyl red, and Voges-Proskauer tests were modified by the method of Douglas and Washington (2) . The nomenclature and biochemical reactions used in this 880 In attempts to achieve a simplified biochemical method for preliminary differentiation of members of the family Enterobacteriaceae, the use of composite media testing two or more biochemical or other characteristics in one culture tube has been advocated by several investigators. Russell (16) introduced the double-sugar medium for determination of fermentation reactions of glucose and lactose in the butt and on the slant of the medium, respectively. Many modifications of this medium have since been introduced, such as the addition of 1% sucrose (11) to exclude the so-called intermediates which have a greater preference for sucrose than for lactose when grown under aerobic conditions. Kligler (9) reported that the incorporation of lead acetate in Russell's double-sugar medium provided a method of differentiating Salmonella typhi and species of Shigella. The familiar TSI medium had its origin when Sulkin and Willett (17) described a triple sugar-ferrous sulfate medium for use in the identification of enteric organisms. Other composite media that have been used with varying degrees of success include the two-tube test originally described by Kohn (10) and later evaluated extensively by Gullies (6) and the LIA of Edwards and Fife (4).
The unreliable reactions in the R-B media yielded a large number of false-negative results. Such results were particularly noteworthy with the motility and lysine decarboxylase reactions. With the increasingly large number of strains, isolated from nosocomial infections, which belong to one of the four genera of the tribe Klebsielleae, it is of paramount importance that these bacteria be identified adequately, and the tests that are considered most useful in the identification of members belonging to the genus Klebsiella are motility and the decarboxylation of lysine and ornithine. O'Donnell et al. (15) also found that the motility reaction was unreliable in the R-B system and that the lysine decarboxylase reaction was difficult to read, especially with the anaerogenic bacteria; however, the latter reaction ceased to be a problem in their studies once they became used to the appearance of positive tubes.
Generally, we could not become used to the appearance of a positive reaction on R-B media.
Often we interpreted such reactions as negative. In certain instances, we encountered the same difficulty with the R-B ornithine decarboxylase reactions. Therefore, since experienced bacteriologists have trouble reading such reactions in the R-B system, lesser accuracy can be expected in those laboratories lacking trained personnel.
It was further noted by O'Donnell et al. (15) that the false-negative motility reactions in the R-B media did not interfere with the correct identification of members of the tribe Klebsielleae because other criteria were available. For exam-ple, the ornithine decarboxylase reaction provides an additional test that is helpful in differentiating Klebsiella from Enterobacter. However, the marginal acceptability of this test in the R-B media (at least in this study) limits its usefulness in making this differentiation.
One aspect of this study that deserves particular attention is the large number of cultures (44%) that could not be categorized because they were either atypical in character or they did not ferment glucose. It could be argued that several of the strains shown in Table 2 were selected because of their atypical reactions or are isolated infrequently and therefore are not of much concern in the clinical laboratory. All but one (P. carotovorum) of the 20 strains that were identified incorrectly by the R-B method, however, were isolates of clinical significance, and the same was true for the 78 that were categorized as not fitting into any biochemical pattern.
Because ambiguity of reactions was noted on R-B media on several occasions, it was difficult to determine which additional tests to use with this system. In most cases, tubes of R-B media that yielded weak or ambiguous reactions had to be incubated for an additional 18 to 24 hr, even though this is contrary to the directions of the manufacturer. Therefore, we think that valuable time was lost in interpreting the results, whether additional biochemical tests were or were not needed for identification.
In our studies, the conventional system proved more versatile in providing preliminary information and thereby permitting changes to be made to complete the identification process. The shortcomings of the R-B system outweigh the advantages of its convenience. Volume 20, no. 6, page 880, column 2, last sentence of paragraph 1 should read: "The incubation of tube 2 was similar to that of tube 1."
